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The second part of the temporal muscle has the usual origin and 
insertion. 

The superficial temporal weighs 6 oz. 

The true temporal, 16J oz. 

The vertical fibres of the masseter close the jaw directly without 
producing any pressure on the joint ; but the fan-shaped fibres of this 
muscle cause a powerful pressure on the condyle of the lower jaw, 
forcing it backwards into its socket. Such seems to be also the function 
of the superficial fibres of the temporal muscle, which press the condyle 
into its socket, as well as close the mouth. This pressure seems to be 
necessary, in consequence of the habit the Lion has of carrying his prey 
in his mouth for a long time before he devours it ; for the weight so car- 
ried would inevitably dislocate the jaw, if there were not a special pro- 
vision made in the action of the masticating muscles to guard against it. 

3. MM. pterygoidei. 

The first part of these (extemus) weighs f oz. 

Its origin is the posterior portion of the pterygoid plate, and it is 
inserted into the masseter muscle at the angle of the jaw. Its action 
is to draw the fibres of the masseter forward, and give them a longer 
leverage. 

The second portion of the pterygoid muscle (internus) weighs 2 oz. 

It arises from the anterior portion of the pterygoid plate, with an 
extensive origin also from the floor of the orbit, and is inserted two 
inches from the angle of the jaw. 

Its action is to close the jaw, and draw it forward. 

4. M. digastricus, 2| oz. 

This is the proper muscle for opening the mouth in all the car- 
nivora. 

Its origin is the mastoid process. 

Its insertion is into a line 3 J inches in length backwards from the 
symphysis of the jaw, along the mylo-hyoid ridge. 

The Rev. Samuel Haughton, M. D., Fellow of Trinity College, Dub- 
lin, read the following Paper : — 

Notes on Animal Mechanics. 

No. V. — The Muscular Anatomy or the Seal.* 

The muscular anatomy of the Seal differs in many important particu- 
lars from that of the other Carnivores; and this difference seems to be 
occasioned principally by its aquatic habits, which render it better 
adapted for locomotion in the water than on dry land. In the anterior 



* The drawings from which the woodcuts were made were taken from nature by my 
son. 
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limbs, everything is sacrificed to the swimming action of the arms, 
which seem to be placed in the centre of elliptical masses of muscles 
converging to a common centre, the fibres of which, by their successive 
contraction, produce the monotonous circular motion requisite for swim- 
ming ; while the feathering action of the hand is provided for by power- 
ful supinators. In the posterior extremity the swimming action is more 
like that of the tail of the fish, and consequently the feet are blended 
with the tail, and their swimming action is effected chiefly by lowering 
the insertions of all the muscles, thus sacrificing the delicate motions of 
the thigh to the coarser action of the whole leg, considered rather as a 
portion of the tail than as a distinct member of the body. 

Notwithstanding this subordination of the function of the muscles in 
both extremities to the purposes of a single and simple action, it is 
wonderful to observe how perfectly each muscle retains its indivi- 
duality ; so much so, indeed, that there are few animals whose muscles 
in both limbs are more perfectly developed than are those of the Seal. 

Past L — Muscles of the Antebiob Limbs. 

1. M. pectoralis major, 10 oz. 

This muscle arises from the whole length of the sternum (14 
inches), and is inserted into the well-marked pectoral ridge of 
the humerus ; its fibres are succeeded at the xiphoid cartilage by 
the converging fibres of the next muscle, which forms the lower 
half of the superficial muscular ellipse, having its centre at the 
head of the humerus. 

2. M. latissimus dorsi superficialis, 1 8 oz. 

Origin ; usual origin from posterior aspects of posterior ribs and 
back, in front blending with the panniculus carnosus, it takes 
an origin from the anterior line of the pelvis and mesian line of 
the abdomen, completing its semielliptical origin at the xiphoid 
cartilage, where it is succeeded by the great pectoral. 

Insertion; by means of a tendon common to it and great pectoral 
into pectoral ridge. 

3. M. Trapezius, 4§ oz. 

Origin ; from all the cervical and dorsal vertebras. 

Insertion ; into the outer side of head of humerus, and into the 

spine of the scapula. 
This muscle continues through another quadrant the elliptical 

circuit of muscles commenced by Nos. 1 and 2. 

4. M. humero-occipitalig, 4 oz. 

Origin ; from posterior line of the aponeurotic origin of the tempo- 
ral muscle. 

Insertion ; pectoral ridge of humerus, inner side. 

This muscle is continuous with the trapezius behind, and with 
the pectoralis major in front, and completes the elliptical circuit 
of superficial muscles, which may be regarded as an essential 
characteristic of aquatic quadrupeds. It corresponds to the su- 
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perior part of the human trapezius, which is inserted in the 
clavicle. 

5. M. Sternomastoideus. 

The sternal portion of the mastoid muscle is represented in the Seal 
by two distinct muscles — 

(a) — The first having its origin inside the top of the sternum, and 
its insertion, by a fine tendon, into the mastoid portion of the 
temporal bone, . .• 1 oz. 

(i) — The second having its origin from the whole length of the 
first rib ; and its insertion into the under part of the lower jaw, 
near the symphysis. 

6. M. Omo-atlanticus, \\ oz. 

Origin ; from transverse process of the atlas. 

Insertion ; into the top of the pectoral ridge of the humerus, on the 
outer side. 

This is the muscle which I have described in Note 2, as occurring 
in Cercopithecus and Macaeus, under the name of trachelo- 
acromius, of Cavier. In the Seal, its insertion is shifted from 
the spine of the scapula to the humerus, where it assists the 
general swimming or rotatory action of the limb. 

7. if. levator anguli anterioris scapula, f oz. 

Origin ; from the transverse process of the atlas. 

Insertion ; into the vertebral edge of the scapola, at the end of the 

scapular ridge. 
This is the levator anguli scapula of anthropotomists, with origin 

and insertion somewhat shifted ; it is really a portion of the M. 

serratus magnus. 

8. M. serratus magnus, not recorded. 

Origin ; from the transverse processes of the cervical vertebras 

from the 2nd to the 7th. 
Insertion ; into the vertebral edge of the scapula, behind its spine. 

9. M. levator anguli posterioris scapula, lg oz. 

Origin ; central portion of occipital ridge. 

Insertion; posterior exterior angle of vertebral edge of scapula; 

marked d, Fig. 17. 
The mechanical action of both levators is similar. 

10. M. latissimus dorsi proprius, 3 J oz. 

The true latissimus dorsi underlies the superficial, already noticed, 

and consists of two parts, quite distinct, viz. — 

(1) Humero-dorsalis, f oz. 

(2) Scapulo-costalis 3 oz. 

The first of these muscles (1), or humero-dorsalis, represents the 

latissimus dorsi of anthropotomists ; its origin is from the spinous pro- 
cesses of the posterior dorsal vertebrae and from their ribs ; and its inser- 
tion is by means of a tendon common to it and the M. teres inferior into 
the inner side of the upper part of the humerus, at the line marked (b) 
in Fig. 16. 
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Its action is to rotate the arm inwards, and extend it upon the body ; 
and it also serves mechanically, to keep the posterior angle of the 
scapula close to the ribs, for in 
passing to its insertion in the hu- Flg- 16- 

merus, it overlaps the scapula over 
the space marked («) in Fig. 17, 
•which also represents the origin of 
the teres inferior muscle. 

The second part of the true la- 
tissimus dorsi muscle, (2) called 
scapulo-costalis, has an abdominal 
origin (with indigitations), corre- 
sponding to the dorsal origin of the 
humero-dorsalis, beneath which it 
passes to be inserted on the inner 
face of the cartilaginous prolonga- 
tion of the vertebral edge of the 
scapula marked a in Fig. 16. These 
two muscles form a portion of an 
inner elliptical plane of converg- 
ing fibres, corresponding to the 
outer plane of the superficial latis- 
simus dorsi, whose function as a 
swimming muscle has been already 
noticed. 

11. M. teres inferior, . . ^ oz. 

Origin ; marked a in Fig. 17. 
Insertion ; by tendon common 
to it and latissimus dorsi hu- 
mero-dorsalis into line marked 
I, in Fig. 16. 

12. M. teres superior, . 1*47 oz. 

Origin ; triangular space on 
outer side of scapula, marked 
o, Fig. 17, and from spine of 
scapula. 

Insertion; outer side of pec- 
toral ridge, along line marked 
e, Fig. 17. 

13. M. supraspinatus, . 1*85 oz. 

14. Infraspinatus, . . 0*47 oz. 

Inserted just above the teres 
superior, on the humerus. 

15. M. subscapular is, . . 5*5 oz. 

16. M. triceps, . . . . 5*0 oz. 

This muscle has two scapular and one humeral head ; one of the 
scapular heads is marked b, Fig. 1 7, the other is near the glenoid cavity, 
and the humeral head is as usual in all mammals. 
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17 . M. tricipiti accessorius, 057 oz. 

This muscle is superficial, and has its origin in the fascia underlying 

the skin of the back of the arm — it aids the triceps, and also braces up 
the skin of the back of the arm. 

18. M. anconeus, . . 0*23 oz. F'g- 17. 

Origin ; back of inner con- 
dyle. 

Insertion ; inner side of 
olecranon process. 

19. M. biceps humeri, . 1*20 oz. 

20. M. brachialis externum = Su- 
pinator radii longus, 

0-20 oz. 

Origin ; line on humerus 
in continuation of that 
of the insertion of teres 
superior. 

Insertion ; anterior supe- 
rior crest of radius {sty- 
hid process), by means 
of strong twisted ten- 
dinous fascia. 

21. if. brachialis anticus, 

0'35 grs. 
Origin ; whole outer sur- 
face of humerus, below 
the insertion of teres su- 
perior (Fig. 17, e), and 
origin of brachialis ex- 
ternus. 
Insertion ; upper and back 
side of ulna, on a line 
level with the insertion 
of the biceps into the tu- 
bercle of the radius. 
2. Pronators, . . . 1*55 oz. 
viz., 1. Pronator radii teres, 

2. Flexor carpi radialis, 

3. Flexor communis, di- 

gitorum. 

These have their origin from 

the inner condyle of the 

humerus. 

23. Flexors of wrist, having 

their origin from the olecranon 

process, 1.63 oz. 

viz. 
R. I. a. pboc. — vol. ix. o 
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1. Flexor carpi ulnar is, 

2. Flexor digitorum communis, 

3. Natatorius cutictdarii. 

24. Supinators having origin from external condyle of humerus, # 85 oz. 

viz. 

1. Extensor carpi radialis, 

2. Supinator lesvis. 

25. Supinators having origin from olecranon process . . . 0*55 oz. 

viz. 

1. Extensor ossis metacarpi pollicis. 

2. Extensor primi pollicis internodii. 

26. Extensors of wrist, having origin from the external condyle of the 

humerus, 0*40 oz. 

Viz., 

1. Extensor carpi ulnar is. 

2. Extensor digitorum, communis. 

3. Extensor minimi digiti. 

Pabt II. — MnscxES op the Postebiob Limbs. 

1. M. gracilis, 1-88 oz. 

Origin; from symphysis pubis (vide Pig. 18, b). 
Insertion ; whole length of side of tibia. 

Fig. 18. 
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2. M. adductor solus, - 45 oz. 

Origin ; from J in. behind symphysis pubis, for one inch along the 

ramus of the ischium (vide Fig. 1 8, a). 
Insertion ; if the tibia be divided into sixths, the insertion of this, 

the only adductor, is into the 2nd, 3rd, and 4th sixths reckoned 

from the top. 

3. M. pectinaus 0-09 oz. 

The origin is shown in Fig. 18, c. 

4. M. iliacus - 36 oz. 

Origin ; marked in Fig. 18, d. 

Insertion ; the inner condyle of the femur. 

5. M. quadriceps extensor femoris, 1*16 oz. 

Origin ; the origin of the rectus is shown in Fig. 18, e. 

6. M. sartorius, 0-15 oz. 

Origin; shown in Fig. 18,/. 

Insertion ; inner side of the patella, and overlying the rectus femo- 
ris. 

7. M. tensor vagina femoris, not recorded. 

Origin ; from lie fascia covering the crest of the ilium, and overly- 
ing the gluteeus medius. 
Insertion ; outer side of the patella. 

8. M. glutceus maximus, 2'34 oz. 

Insertion, into the great trochanter, whole outer side of femur, and 
top of fibula. 

9. M.glutteus medius, including piriformis, 0-48 oz. 

Origin ; marked at g, Fig. 18. 

10. M. glutceus minimus, 0'45 oz. 

Origin; marked at h, Fig. 18. 

1 1. M. agitator caudte, 0-98 oz. 

Origin ; first five caudal vertebrae. 
Insertion ; upper half of the tibia. 

12. M. obturator externus, l - 02 oz. 

13. M. biceps femoris, 0-45 oz. 

Origin ; tuber ischii. 

Insertion ; into the fascia covering the whole outer side of the leg, 
as in the Lion and other Carnivores ; it is a triangular muscle. 

14. MM. semimembranosus et tendinosus, - 35 oz. 

These muscles conjoined are represented by a single muscle, hav- 
ing its origin from the first caudal vertebra, and its insertion into 
the lower third of the fibula.* 

Before describing the' muscles of the leg, it is worth while to sum 
up the evidence for the assertion made at the commencement of 
this Paper, that the muscles of the posterior limb in the Seal 
differ from those of other Carnivores, principally in the shifting 
of their insertions to lower points on the leg. 

* It is to be observed that this muscle is inserted into Ihe fibula, and not into the 
tibia. 
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Comparison of Insertion of Muscles in the Seal and Lion. 



Muscle. 



Point of Insertion. 



Seal. 



Lion. 



1. Adductor magnus, . 

2. lliacus 

3. Glutanis maximvs, . 

4. Agitator caudte, . 
5* Semimembranosus ei 

tendinostts, 



"} 



Upper 2nd, 3rd, and 4th 
sixtli9 of tibia, . . 

Inner condyle of femur, 

Outer side of femur and top 
of fibula, . . . 

Upper half of tibia, . 

Lower third of fibula, 



\ Whole length of back of 
j femur. 

Lesser trochanter, 
I Along gluiseal intertro- 
] chanteric ridge. 

Outer side of patella. 
( Inner side of knee, and 
\ upper third of tibia. 



15. M. gastrocnemius, 2*27 oz. 

Origin ; from the back of both condyles, and by means of fascia, 

from the heads of tibia and fibula, all round. 
Insertion ; tendo Achillis. 

16. M. tibialis posticus, - 20 oz. 

Origin ; from the back of the tibia, below the poplitffial line, and 

from the interosseous membrane. 
Insertion ; into the scaphoid bone, by tendon round inner ankle. 

17. M. flexor digitorum communis, 2*03 oz. 

Origin ; from the whole length of the back of the fibula and inter- 
osseous membrane. 

Insertion ; by tendon passing Tound inner ankle, and afterwards 
distributed to toes. 

18. M. flexor hallucis, 0'43 oz. 

Origin ; from the oblique poplitaeal line on back of tibia and from 

the head of fibula. 
Insertion ; by tendon passing round inner ankle, into the tendon of 

the last ; and dividing into branches to the toes which inosculate 

with those of the common flexor. 

19. M. popliteeus - 18 oz. 

20. M. tibialis anticus, 0-70 oz. 

Insertion ; by tendon in front of ankle, into the base and back of 
metatarsal of hallux. 

21. M. extensor hallucis, - 13 oz. 

Origin ; interosseous membrane, and inner edge of fibula. 
Insertion ; by tendon in front of ankle, into outer side of base of 
metatarsal of hallux. 

22. M. extensor digitorum communis = extensor medii digiti, . 0'55 oz. 

Origin ; head of tibia, and head and upper third of fibula. 
Insertion ; by a tendon in front of ankle, into the distal end of the 

metatarsal of the middle toe. 
[There is also a rudimentary extensor brevis.~\ 
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23. M. peronceus longus, 0-68 oz. 

Origin ; from external condyle of the femur, and by means of fascia, 

from the head of the fibula. 
Insertion ; by a tendon passing over the outer groove on the upper 

surface of the os calcis, and thence outwards, downwards, and 

inwards to the under sides of the tarsal ends of the 1st and 5th 

metatarsal bones. 
This muscle assists the flexors in the feathering action of the great 

toe in swimming. 

24. M. peronceus brevis 0*56 oz. 

Origin ; outer side of fibula- 
Insertion ; by means of a tendon passing over the inner groove on 
the upper surface of the os calcis, and thence outwards and 
downwards to the outer side of the tarsal end of the 5th meta- 
tarsal bone. 
The fibres of this muscle are blended with those of the flexor digi- 
torum communis ; and it acts as a pure abductor of the little toe, 
in the plane of the tibia and fibula. 

Part III. — Muscles of Mastication. 

1. M. digastrieus, 0-72 oz. 

2. M. massetericus externus, 0'33 oz. 

The external fibres are directed upwards and forwards. 

3. MM .temporalis et massetericus internus, l - 83 oz. 

The temporal muscle cannot be separated from the internal fibres of 
the masseter, which are directed downwards, and somewhat 
backwards. 

4. M. pterygoideus internus, 0-33 oz. 

The fibres of this muscle are parallel to those of the external mas- 
seter. 

5. M. pterygoideus externus, 0'03 oz 

MONDAY, JUNE 27, 1864. 
The Rev. John H. Jellett, A. M., Vice-President, in the Chair. 
Sir "William "Wilde, read a paper 

On the Antiquities and Hitman Remains found in the County of 
Down, in 1780, and described by the Countess of Moira in the 

" ArCH^IOLOCHA," VOL. VII. 

In the autumn of 1780, the body of a female, clothed in antique woollen 
costume, was discovered in a bog, at the eastern foot of Drumkeragh 
Mountain, in the barony of Kinalearty, and county of Down, the cir- 
cumstances attending which, as well as the character of the costume, 
have been described by the distinguished Countess of Moira, in a letter, 
forwarded to the Society of Antiquaries in London, in 1 783. That com- 



